Strain CCUG 50899, a Gram-negative, rod-shaped, non-spore-forming, motile bacterium isolated from industrial environment in Sweden and tentatively assigned to the species Ochrobactrum anthropi, was studied in order to clarify its taxonomic status. 16S rRNA gene sequence similarities placed the strain in the genus Ochrobactrum, sharing highest similarity with the type strains of Ochrobactrum rhizosphaerae (99.3 %), Ochrobactrum thiophenivorans (98.7 %), Ochrobactrum pseudogrignonense (98.6 %) and Ochrobactrum grignonense (98.5 %). The fatty acid profile of [O. anthropi] CCUG 50899 (major fatty acids C 18 : 1 v7c and C 19 : 0 cyclo v8c and presence of C 18 : 1 2-OH), the polar lipid profile (diphosphatidylglycerol, phosphatidylglycerol, phosphatidylmonomethylethanolamine, phosphatidylethanolamine, two unknown aminolipids and an unknown phospholipid), the presence of the quinone system ubiquinone Q-10 and a polyamine pattern with the major compounds putrescine and spermidine and moderate amounts of sym-homospermidine supported its affiliation to the genus Ochrobactrum. DNA-DNA reassociation experiments with the type strains of its closest relatives O. rhizosphaerae, O. pseudogrignonense, O. thiophenivorans and O. grignonense demonstrated that [O. anthropi] CCUG 50899 should be placed in a novel species, which is distinguishable from related species by a set of biochemical traits. Based on these data, reclassification of [O. anthropi] CCUG 50899 as the type strain of a novel species appears to be justified. Hence, we describe a novel species to accommodate this strain, for which we propose the name Ochrobactrum pituitosum sp. nov. The type strain is CCUG 50899 T (5DSM 22207 T ).
The genus Ochrobactrum is affiliated with the family Brucellaceae (Garrity et al., 2005) . 16S rRNA gene and recA sequence-based phylogenies both suggest that the genera Brucella and Ochrobactrum could be unified in a single genus (Kämpfer et al., 2008; Scholz et al., 2006 Scholz et al., , 2008 . At the time of writing, the genus comprises 13 species: Ochrobactrum anthropi (Holmes et al., 1988) , O. intermedium (Velasco et al., 1998) , O. tritici and O. grignonense (Lebuhn et al., 2000) , O. gallinifaecis (Kämpfer et al., 2003) , O. oryzae (Tripathi et al., 2006) , O. lupini (Trujillo et al., 2005) , O. pseudintermedium (Teyssier et al., 2007) , O. cytisi (Zurdo-Piñeiro et al., 2007) , O. haematophilum and O. pseudogrignonense (Kämpfer et al., 2007) , O. rhizosphaerae and O. thiophenivorans (Kämpfer et al., 2008) . In a comprehensive study, Scholz et al. (2008) examined the phylogenetic relationships of numerous Ochrobactrum and Brucella strains including strain CCUG 50899, reported as a strain of O. anthropi according to the CCUG catalogue but which was shown to be phylogenetically distant from the type strain of O. anthropi on the basis of both 16S rRNA gene and recA phylogeny. In comparison to the majority of Ochrobactrum strains, [O. anthropi] CCUG 50899 shows an insertion of 47 nt (positions 124-170) in the 16S rRNA gene sequence (GenBank accession no. AM490609) which so far has only been reported for some strains of O. intermedium (Teyssier et al., 2003; Scholz et al., 2008 ), MgCl 2 (3 mM), dNTPs (0.2 mM each), 10 ml 56 GoTaq Flexi buffer and GoTaq DNA Polymerase enzyme (1.25 U; Promega), 1-2 ml DNA preparation and sterile water. For both primer pairs, PCR amplification was performed using the following conditions: 5 min initial denaturation at 95 u C followed by 35 cycles of denaturation for 1 min at 95 u C, annealing for 1 min at 64 u C and extension for 90 s at 72 u C with a final extension for 5 min at 72 u C. PCR products were excised from a 1.5 % agarose gel and then purified with the QIAquick gel extraction kit (Qiagen). Products were sequenced at VBC Genomics (Vienna, Austria). Primers GyrB_r, GyrB_int_544_r (59-GACGCTGACCGGCGATGACTG-39), GroEL_f and GroEL_r were used as sequencing primers. Multiple sequence alignment was made with the CLUSTAL_X software, version 1.81 (Thompson et al., 1997) , and a similarity matrix was calculated with the software BioEdit (Hall, 1999) .
For the partial groEL gene sequences, similarities between the reference strains were in the range 91.3-96.0 % (Table 1) . For the partial gyrB sequences, similarity values between the reference strains were significantly lower, ranging from 83.9 to 91.5 %. In both partial gene sequences, [O. anthropi] CCUG 50899 exhibited highest similarity with O. grignonense OgA9A T (97.9 % for groEL, 95.0 % for gyrB), suggesting this species as the closest relative and thus confirming the results from recA analyses . Similarity values with the reference Fig. 1 . Phylogenetic tree based on 16S rRNA gene sequences (1355-1394 bp) available from the EMBL database constructed after multiple alignment of data by CLUSTAL_X (Thompson et al., 1997) . Distances (distance options according to the maximum composite likelihood model) were calculated and clustering with the neighbour-joining method was performed using the software package MEGA version 4.0 (Tamura et al., 2007) . Bootstrap values based on 2000 replications are listed as percentages at branching points (the bootstrap consensus tree is shown). Bar, 0.01 substitutions per nucleotide position. O., Ochrobactrum; B., Brucella; P., Pseudochrobactrum. The sequence of Bradyrhizobium japonicum USDA 6
T was used as an outgroup.
strains were in the range 92.4-95.6 % (groEL) and 83. and O. rhizosphaerae PR17 T . High-molecular-mass DNA was extracted and purified according to Pitcher et al. (1989) . DNA concentrations were estimated chemically according to Richards (1974) . DNA-DNA hybridizations were performed according to Ziemke et al. (1998) et al., 2007, 2008) . Polar lipids and quinones were extracted from biomass grown in PYE medium (0.3 % peptone from casein, 0.3 % yeast extract, pH 7.2) and analysed as described previously (Tindall, 1990a, b; Altenburger et al., 1996; Stolz et al., 2007) . Polyamines were extracted and analysed as described by Busse & Auling (1988) and Stolz et al. (2007) . Analysis of quinones indicated that [O. anthropi] CCUG 50899 contains a quinone system with ubiquinone Q-10 (99 %) predominating and minor amounts of ubiquinone Q-9 (1 %). The polar lipid profile of [O. anthropi] CCUG 50899 exhibited all the major compounds reported for other Ochrobactrum species, including the characteristic aminolipid AL2 (Kämpfer et al., 2003 (Kämpfer et al., , 2007 (Kämpfer et al., , 2008 . Differences in the presence of minor, quite hydrophilic components were detected (Fig. 2) , but we do not want to give too much emphasis here to this observation because, so far, its significance has not been demonstrated by results from other strains of the same species. The polyamine pattern contained the major compounds putrescine and spermidine [34.2 and 27.6 mmol (g dry weight)
21 , respectively], moderate amounts of sym-homospermidine [4.6 mmol (g dry weight)
21
] and small amounts of spermine and 1,3-diaminopropane [0.9 and 0.4 mmol (g dry weight)
, respectively], which is characteristic of Ochrobactrum Table 1 . Similarities of partial groEL and gyrB sequences groEL similarities are given as percentages above the diagonal, with percentage gyrB similarities below the diagonal. Sequences were aligned using CLUSTAL_X (Thompson et al., 1997) and sequence similarities were determined using BioEdit (Hall, 1999 Ochrobactrum pituitosum sp. nov.
species (Kämpfer et al., 2007 (Kämpfer et al., , 2008 . Fatty acids were extracted and analysed according to the instructions of the Microbial Identification System (MIDI Inc.) as described before (Kämpfer & Kroppenstedt, 1996 , small amounts of the hydroxy acid C 18 : 1 3-OH were also detected.
Tolerance towards NaCl was examined on PYE agar supplemented with 1, 2, 3, 4, 5, 6, 7 and 10 % NaCl (w/v) and temperature tolerance was examined in an adjustable incubator. Other phenotypic characteristics were studied using the methods described by Kämpfer et al. (1991) .
Physiological and biochemical traits are listed in Table 3 T based on a set of traits. These data support our view that strain CCUG 50899 is affiliated neither with O. anthropi nor with any of the other related species.
Phylogenetically, [O. anthropi] CCUG 50899 is affiliated unambiguously with the genus Ochrobactrum, and its chemotaxonomic traits such as quinone system, polar lipid profile, fatty acids and polyamine pattern are in agreement with this classification. Results from DNA-DNA hybridizations demonstrate that Ochrobactrum sp. CCUG 50899 is a representative of a novel species that differs in several phenotypic traits from phylogenetically closely related species. Hence, we here describe a novel species to accommodate strain CCUG 50899, for which we propose the name Ochrobactrum pituitosum sp. nov.
Description of Ochrobactrum pituitosum sp. nov.
Ochrobactrum pituitosum (pi.tu.i.to9sum. L. neut. adj. pituitosum slimy, referring to the consistency of the colonies after extended incubation).
Cells stain Gram-negative and also show Gram-negative behaviour in the KOH and aminopeptidase tests. Aerobic. Highly motile in the early exponential growth phase but may become less motile or non-motile when approaching the stationary growth phase. Cells are non-spore-forming, pleomorphic rods (approx. 1.5-2.5 mm long). Good growth is observed on Columbia agar supplemented with sheep blood and on nutrient agar, TSA, PYE agar, R2A agar and MacConkey agar. Growth is observed on PYE agar supplemented with 6 % NaCl but not with 7 % NaCl (w/v). Optimal growth occurs at 25-30 u C; weak growth at 20 and 35 u C. No growth occurs at 4 u C or at temperatures above 35 u C on PYE agar. Small, beige, translucent and shiny colonies up to 1 mm in diameter are formed within 24 h on PYE agar. After extended incubation, colonies become slimy. Oxidase-and catalase-positive. The quinone system consists of the predominant ubiquinone Q-10 and minor amounts of Q-9. The polyamine pattern consists of the major compounds spermidine and putrescine, moderate amounts of sym-homospermidine and minor amounts of 1,3-diaminopropane and spermine. Predominant polar 
